Sequence alignment of Kv1.2 and Kv1.3
The full sequence identity between Kv1.2 and Kv1.3 is >70%. The sequence alignment below shows that the sequence identity of the two channels in the pore domain is 93%.
FIGURE S1 Sequence alignment of the pore domain (S5 and S6 helices) of the Kv1.2 and Kv1.3 channels. Residues not identical are highlighted in purple.
Brownian dynamics
To deduce the conductance of ions through the channel, we carry out three-dimensional BD simulations, using the procedures detailed elsewhere (1) . In these simulations, we place 16 K + and 16 Clions in each of the two cylindrical reservoirs of 30 Å radius connected to the channel to mimic the extracellular and intracellular space. We adjust the height of the cylinder to bring the solution to 0.32 M. The position and velocity of each individual ion in the simulation assembly evolves according to a stochastic dynamical system. The velocity of the ion with mass m and charge q located at a given position is determined by the force acting on at time t. This velocity is computed by integrating the equation of motion, known as the Langevin equation:
Here, m i , v i , γ i and q i are the mass, velocity, friction coefficient and charge on an ion with index i, whereas F i R , E i and F i S are the random stochastic force, systematic electric field and short range forces experienced by the ion, respectively. The electrostatic forces experienced by the ions are derived from pre-calculated lookup tables containing the solutions to Poisson's equation. A number of lookup tables are needed in order to describe different components of the forces. We use the boundary element method of solving Poisson's equation (2) applied to a cylindrically symmetric pore to generate tables that take into account the externally applied electric field as well as the electric fields generated by ions interacting with the dielectric boundary. The electric field generated by the partial charges in the protein is calculated using the adaptive Poisson-Boltzmann solver (APBS) (3) and is stored in a three-dimensional grid. This allows us to use a non-symmetrized pore boundary and hence realistically represent features of the protein such as the turret regions, as well as permitting the use of multiple dielectric constants. Eq. 1 is solved using the algorithm of van Gunsteren and Berendsen (4). A multiple time-step is used (100 fs in the reservoirs and 2 fs in the channel). Simulations under various conditions, each lasting usually 1-10 μs, are performed with symmetric ionic concentrations in the two reservoirs. The current is computed from the number of ions that pass through an imaginary plane near the end of the channel during a simulation period. For further technical details of the simulation methods and the parameters used for the short-range ion-ion potential function, see Chung et al. (1, 5) . 
